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tn XHE CLAIMS 

Each claim of the application is sec forth below with a parenthetical notation immediately 
following rhe claim number indicating the claim status. The Examiner's entry of the claim 
amendments under Section 1-121 is respectfully requested. 

1. (CURRENTLY AMENDED) A method for detecting an end point of a silicon 
etch process performed in an etch chamber* comprising: 

providing a silicon substrate; 

forming a stack of one or more material layers over the silicon substrate, wherein an 
upper layer of the stack comprises an anti-reflective coating layer; 

etching a region of the anti-reflective coating layer to form an opening in the 
ri»giom ke*effl; 

etching an upper surface of the - anti - go flee ti* f c coaling layer, and the silicon substrate by 
action of an etchanr according to the opening in the anti-reflective coating layer to form a 
structure in the silicon substrate,; wherein during the step of etching the silicon substrate the and- 
reflective coating layer is exposed to the etchant causing etching of the anti-reflective coating 
layer: and 

monitoring an etch chamber environment to determine when the anti-reflective coating 
layer has been substantially removed by the erchanr. wherein the end point is responsive to the 
monitoring step. 

2. (ORIGINAL) ..The method of claim 1 wherein a material of the anti-reflective 
coating layer comprises a dielectric. 

3. (ORIGINAL) The method of claim 1 wherein a material of the anti-reflective 
coating layer comprises an organic material, 

4. (ORIGINAL) The method of claim 1 wherein a material of the anti-reflective 
coating layer comprises silicon oxy nitride. 

5. (ORIGINAL) The method of claim 1 wherein the structure comprises a trench. 

6. (ORIGINAL) The method of claim 1 wherein the end point is further 
responsive to a thickness of the anti-reflective coating layer, a structure depth, and a relationship 
between a silicon substrate etch rate and an anti-reflective coating layer etch rate. 
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7. (CURRRNTLY AMENDED) The method of claim 6 wherein the step of 
etching the upper surface and the silicon substrate is extended for an_ pred et e rmine d over-etch I 
interval after the anti-reflective coating layer has been substantially removed, wherein the over- 
ctch interval is responsive to an anti~rcflcctivc coating layer thickness, a structure depth, and a 
difference between the silicon substrate etch rate and the anti-reflective coating layer etch rare, 

8. (ORIGINAL) The method of claim 1 wherein an anti-reflecrive coating layer 
etch rate may differ from a silicon substrate etch rare during the step of etching the upper surface 
and the silicon substrate- 

y. (ORIGINAL) The method of claim I wherein the step of monitoring further 
comprises monitoring the etch chamber environment to detect a material of the anti-reflective 
coating layer, and wherein when the material is no longer detected the anti-refkeave coating layer 
has been substantially removed, 

10. (ORTGTNAL) The method of claim 1 wherein the stack of one or more material 
layers comprises a silicon dioxide layer, a hard mask layer, the anti-reflective coating layer and a 
photoresist layer. 

11. (ORIGINAL) llie method of claim 10 wherein the hard mask layer comprises 
one of silicon nitride and silicon dioxide. 

12. (ORIGINAL) The method of claim 10 wherein the srep of etching the ant> 
reflective coating layer to form an opening therein comprises: 

patterning the photoresist layer to form a photoresist opening therein; 
etching the silicon dioxide layer, the hard mask layer and the anti-reflective coating layer - 
to form an opening therein according to the photoresist opening; and 
removing the photoresist layer. 

13. (ORIGINAL) A method for controlling a silicon etch process performed in an 
etch chamber, comprising: 

providing a silicon substrate; 

forming a material layer over the silicon substrate; 

forming an anti-reflcctive coating layer over the material layer; 

patterning the anti-reflective coating layer and the material layer, 
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etching a structure in the silicon substrate according to a pattern in the anti-reflective 
coating layer and the material layer, wherein the anti-rcflcctive coating layer is removed during the 
etching step; 

monitoring an etch chamber environment to detect a material of the material layer; and 
controlling the etching step in response to the monitoring step. 

14. (ORIGINAL) The method of claim 13 further comprising determining a 
relationship between, a silicon substrate etch rate and an anti-reflective coating layer etch rate, and 
wherein the step of controlling the etching step is responsive to the relationship and to the 
monitoring step. 

15. (ORIGINAL) The method of claim 14 further comprising determining a 
thickness of the anti-reflective coating layer and a sctucture depth. 

16. (CURREN1LY AMENDED) The method of claim 15 wherdn the step of 
controlling the etching step further comprises continuing the etching step for an , predetermined 
over-etch interval in response ro the thickness of the anti-reflective coating layer, the structure 
depth, and the relationship between the silicon substrate etch rate and the anti-reflective coating 
layer etch rate. 

17. (ORIGINAL) A method for forming an isolation trench in a silicon substrate, 
comprising: 

providing a silicon substrate; 

forming a stack of one or more material layers over the silicon substrate, wherein one 
layer of the stack comprises an anti-reflective coating material; 
patterning the anti-reflective coating material; 

etching to form the isolation trench in the silicon substrate according to a partem in the 
anti-reflective coating material, wherein the etching step also removes the anti-reflective coating 
material; 

monitoring the etch environment to detect the ann-reflective coating material during the 
et ching step; and 

controlling a duration of the etching step in response to the monitoring step to form the 
isolation trench of a desired depth. 

18. (CURRENTLY AMENDED) The method of claim 17 wherein the step of 
controlling the duration further comprises continuing the etching step for an_ predetermined 
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over-etch interval in response to a thickness of the anu-reflecuve coating materia], the desired 
depth, and a rdatiouahip between a silicon substrate etch rate and an anti- reflective coating layer 
etch rate. 

19. (CURRENTLY AMENDED) The method of claim 17 wherein the step of 
controlling the duration further comprises continuing the etching step for an _ pgc - deEomuno d 
over-etch interval after die monitoring step docs not detect the anti-reflective coating material in 
the etch environment. 

20. (ORIGINAL) The method of claim 19 wherein the over-etch interval is 
responsive to a rebtionship berween a silicon substrate etch rate and an anti-reflective coating 
layer etch rate. 

21. (ORIGINAL) A method for etching a trench in a semiconductor silicon 
substrate, wherein the etch process is performed in an etch chamber, the method comprising: 

forming a raasjc layer; 

forming an anti-reflective coating layer overlying the mask layer; 

patterning the anri-reflecqve coating layer and the mask layer in accordance with a 
location for the trench; 

etching a trench in the silicon substrate through the patterned anti-reflective coating layer 
and the patterned mask layer; 

monitoring an etch chamber environment to detect removal of the arm-re flecrive coating 
layer during the step of etching the trench; and 

continuing to etch the trench for an over-etch duration after removal of the and- . 
reflective coating layer. « 

22. (ORIGINAL) The method of claim 21 wherein the ovex-etch duration is 
responsive to a thickness of the ana-reflecuVe coating material, a trench depdi, and a relationship 
between the silicon substrate etch rate and the anti-reflective coating layer etch rate. 



5 



PAGE 6/7 1 RGVD AT 1/4/2006 11:21:00 AM [Eastern Standard Time] f SVR:USPTO-EFXRF-W33 1 DN1S:2738300 1 CS©:4079267720 * DURATION (mm-ss):01^6 



